We have synthesis and characterization of a novel block copolymer containing poly (ethylene oxide) (PEO) as hydrophilic segment, and poly (4-vinyl benzene chloride) PVBC as hydrophobic segment. The synthesis of these block copolymer poly (4-vinyl benzene chloride)-bpoly(ethylene oxide) was achieved by using the direct method which deals with starting of VBC by H 2 SO 4 as iniator, followed by deactivation of the macrocation by PEO. The structure of the model compounds was confirmed by spectral analyses. The various characteristics of the resulting amphiphilc copolymers including: FT-IR, 1 H NMR, GPC, DRX(SAXS), AFM and thermal analysis by DSC, analysis of critical micelle concentration CMC were determined and discussed.
INTRODUCTION
Amphiphilic block copolymers consist of both hydrophobic and hydrophilic chain segments combined in a single macromolecule and are typically found to aggregate and adsorb at surfaces, similar to low molecular weight surfactants 1 . The phase behavior of such system can show a high degree of richness and complexity, such as the formation of large variety of lyotropic liquid crystalline phases at higher block copolymer concentrations and in the presence of a single selective solvent or two immiscible selective solvents 2 , and the generation of a variety of supermolecular structures in aqueous solution such
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www.orientjchem.org Est. 1984 as spherical or rodlike micelles, vesicles, ûbers, network structures, and lamellar or helical aggregates 3 . These copolymers have received a lot of attention because of their application as gelformers, surface modiûers, foam andcolloid stabilizers, thickeners, wetting agents, compatibilizers, microreactors and nanostructure materials 4 .
Recently a special focus is placed on the use of self assembled block copolymer in pharmaceutical and biomedical applications 5 .In most cases the hydrophobic groups are either alkyl chains, from octyl to octadecyl, or contain an aromatic ring (phenyl, naphthyl, pyrenyl, etc.).
Extensive investigations have been conducted on amphiphilic cellulose 6 , PEG 7 , poly(acrylic acid) 8 , and others 9 ,aswellason polyacrylamide based copolymers 10 . The former polymers were mainly prepared by chemical modiûcation of a preformed polymer, and the latter were obtained by copolymerization of the appropriate monomers.. Generally, the hydrophilic block is made of poly(ethylene oxide)(PEO), because of its availability, high solubility in water, and high biocompatibility [11] [12] [13] [14] [15] . PVBC is extensively used as hydrophobic segment in amphiphilic block copolymers, since it is highly hydrophobic and crystalline polyester, and a suitable component of micelle inner core that favours the loading of hydrophobic drugs.
In the framework of our continuing interest in copolymeric materials for biomedical applications [16] [17] [18] [19] [20] ,we report here the synthesis and the characterization of amphiphilc copolymers poly (VBC)-b-poly(EO), the characterization and the micellization of the copolymers obrained was investigated in detail with a FTIR, 1 H NMR, GPC methods. In particular, tensiometer to determinate the CMC and the atomic force microscopy (AFM) and SAXS was also used to study the microscopic morphologies within those micelle formed. Schema 1 represented the structure of the amphiphilic block copolymer poly(4-Vinylbenzenechloride)-bpoly(ethylene oxide).
vinylbenzene (VBC) were distilled under reduced pressure.
Characterization

FTIR measurements
FT-IR spectra were obtained on a Nicolat Avatar 320FT-IR spectrometer, 32 scans at a resolution of 1cm -1 were collected with a KBr disk at room temperature in the range of 4000 -500 cm -1 (Algeria). (Fig.1) .
H NMR measurements
The 1 H NMR spectra were recorded on Bruker AM400 (400MHZ) spectrometer. (French) in CDCl 3 . High-resolution solid state experiments were carried out at 25°C using a Bruker MSL-400 spectrometer operating, using the crosspolarization /magic angle spinning(CP/MAS) probe with 4 mm O.D. rotors , under high power proton decoupling. The sample spinning is performed at 7.5 KHz, to easily recognize the side bands. For each spectrum, 1000 scans are averaged using a recycling time of 4 s. (Fig. 2) .
GPC measurements
The average molecular weights, and the polydispersity index PI were determined from GPC(Gel Permeation Chromatography ) using a high pressure liquid chromatography pump with HP 1050 system equipped with a vacuum degasser, a refractive index detector. The eluting solvent was tetrahydrofuran (THF) .The molecular weight calibration curve was obtained using polystyrene standards. (Fig. 3) .
Differential scanning calorimetry
DSC measurements were carried out using a Perkin Elmer DSC pyris 1 calibrated with indium and cyclohexane. Each sample was scanned with a heating rate of 10 °C min -1. Four scans were performed on each sample. The measured DSC data are averaged on three last subsequent scans. The glass transition temperature Tg was determined by standard extrapolating the linear portion of DSC traces. (Fig. 4) .
AFM measurements
Samples for AFM measurements were prepared as given below: a drop of copolymer solution pre-pared by dissolving the star block 
EXPERIMENTAL
Materials
All commercial products were purchased from Aldrich and used as received, unless otherwise stated. Solvents were distilled before use. Poly(ethylene oxide) PEO and 4-chloride copolymers directly in double distilled water was dropped on a freshly cleaved mica substrate, and the mica was rapidly frozen; then the frozen micellar solution on a mica wafer was lyophilized for 48 h to remove water. The AFM images were recorded with a Nanoscope III from Digital Instruments operated in the tapping mode in air using microfabricated Si (type NCH) cantilevers with a spring constant between 27 and 53 N m -1 , resonance frequency in the range of 301-365 kHz, and 1 and 2 Hz scanning speed. (Fig. 6) .
DRX (SAXS)
SAXS 
Synthesis of amphiphilic block copolymer
The synthesis of the amphiphilic block copolymers was made by using the direct method, wich consist with the starting of 4-Vinyl benzene chloride (VBC)(6,44mol/l) with H 2 SO 4 (0,01mol/l) as initiator, follow-up of deactivation of the macrocation obtained by poly(ethylene oxide) (5,13mol/l), who gave place to the copolymer block formation poly(4-Vinylbenzenechloride)-b-poly(ethylene oxide).
Characterization of amphiphilic block copolymer
FT-IR (cast film): 2920,6 cm -1 (γ CH), 1423cm -1 (d CH), and 754 cm -1 (γ C-Cl) , 1105,9 cm -1 (γ C-O-C) (Fig.1 The average molecular weights, and the polydisepersity index PI were determined from GPC(Gel Permeation Chromatography). The molecular weight calibration curve was obtained using polystryrene standards. The values of Mn =1393, Mw= 1482 and PI=1,062 . (fig.3) The measures of the tension relative superficial in the aqueous solution of copolymer block show that there is a reduction in the tension superficial of the water.
We were able to, determined a micellaire critical concentration wich equal 0,096mg/ml (Fig.5 ).
These tensioactive properties allow us to conclude that this copolymer establish a new class of tensioactive no-ionic. 
